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an incremental encoder coupled to the motor shaft, the encoder outputting signals 
corresponding to an amount of movement of its respective motor; and 

an intelligent motor control processor, comprising a position register, the register 
storing a calculated actual extent of motor movement the motor control processor coupled to receive 
encoder signals from a respective incremental encoder, the intelligent motor control processor 
calculating and outputting motor control commands in operative response thereto; and 

a command processor operatively coupled to the motor portions, the command processor 
receiving an input representing a position of a desired viewing object, the position characterized in 
j terms of a celestial coordinate system, the command processor further receiving an input representing 

I a present position of the telescope, the telescope position characterized in terms of a rectangular 

COD/. coordinate system, the command processor calculating a rotational movement about each of the 

respective axes to move the telescope from its present position to the position of the desired viewing 
object and outputting each axial rotational movement to a respective motor control processor as 
motor movement commands; 

wherein each motor control processor translates received motor movement commands into 
motor control commands, each motor control processor commanding motor movement and receiving 
encoder signals corresponding to actual motor movement, the motor control processor processing 
received encoder signals to calculate an actual extent of motor movement, and wherein each motor 
control processor provides its register contents to the command processor, the command processor 
translating the register contents into telescope angular displacement about the corresponding axis to 

calculate thereby a present telescope position # 

^ The telescope system according to claim [55]^ifwherein the signals output by the 



incremental encoder correspond to increments of the encoder, a timing between increments 
2 — corresponding to a speed of movement and an amount of increments corresponding an extent of 

movement. ; . — — 

<y lyf* The telescope system according to claim [55] further comprising: 

a celestial object database coupled to the command processor, the database containing entries 
each associating a celestial object with a corresponding set of celestial coordinates: and 
^ wherein the command processor receives an input corresponding to a desired celestial object 

to view, the command processor accessing the corresponding set of celestial coordinates from the 
database, the command processor further processing the celestial coordinates and rectangular 



DOCSOCV834625vl\l2 187.0019 



95 




Fron-SYCtt 



940 7Z5 4100. 



T-148 P. 004/017 F-B77 



licationNo. 09/551,332 



5 



Coordinates representing the present position of the telescope system so as to calculate a dynamic 
movement profile forjeach axis so as to track the desired celestial object's motion. 



_y y( An automated telescope system of the type including a telescope mounted for rotation 
about an altitude and jan azimuth axis, the automated telescope system comprising: 

a command processor, the command processor receiving an input representing a position of a 
desired viewing object, the position characterized in terms of a celestial coordinate system, the 
command processor translating the input into a position characterized in terms of an altitude/azimuth 
coordinate system, trie command processor calculating an amount of movement about each axis, to 
move the telescope firom a present position to a desired position which points the telescope at the 
desired viewing object, the command processor outputting motor movement commands for each 

.i 

respective axis; and j 

two intelligent motor portions, each coupled to rotate the telescope about a respective one of 
the axes, each motorjportion including : 

a mojtor having a rotatable shaft; 

a moiion indicator coupled to the motor, the motion indicator developing motion 
indication signals corresponding to actual motor movement; and 

an iJtelligent motor control processor, coupled to the motor and die motion indicator, 
the motor control processor further coupled to receive motor movement commands from the 
command processor' the motor control processor processing each respective motor movement 
command into motor control commands defining operational movement of the motor, the motor 

i 

control processor fukher receiving motion indication signals and comparing actual operational 
movement of its respective motor to commanded operational movement, the motor control processor 
modifying motor control commands in response to differences therebetween, the motor control 
processor includingia position register, the register storing a calculated a ctual extent of motor 
movement wherein the motor control processor provides the register con tents to the command 
processor, the command processor translating the register contents into telescope angular 
displacement about Ithe corresponding axis and thereby into a present telescope position. 



The [telescope system according to claim LbZJ wherein the motion indicator ~~ 
comprises an incremental encoder, the motion indication signals corresponding to increments of the 
encoder, a timing between increments corresponding to a speed of movement and an amount of 
increments cprresponding an actual extent of movement 
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^ 6fi The; telescope system according to claim [62] §L further comprising 
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a geographic location database coupled to the command processor, the database containing 
entries each associating a geographic place name with a corresponding set of eaith-based 
coordinates; and 

wherein the command processor receives a place name input corresponding to a geographic 
location proximate to a user, the command processor processing the corresponding set of earth-based 
coordinates and the contents of both motor controller's position registers so as to determine the 

present position of the telescope system with respect to the celestial coordinate system. 

i | ^ §9. In an automated telescope system of the type including a telescope mounted for 
rotation about two substantially orthogonal axes, a method for operating the system comprising: 

retrieving an input representing a position of a desired viewing object, the position 
characterized in terms of a celestial coordinate system; 

processing the input in a command processor into a position characterized in terms of a 
rectangular coordinate system, the command processor determining a present position about each 
axis, and calculating a displacement in the rectangular coordinate system for each axis to point the 
telescope at the desired viewing object; 

processing each axial displacement into motor movement commands for that axis; 

outputting each motor movement command to a corresponding motor control processor 
coupled to that axis; 

processing each respective motor movement command, in each said respective motor control 
processor, into motor control commands defining operational movement of a motor coupled to each 
respective axis; 

operating each motor in accordance with its motor control commands; 

evaluating actual operational movement of each motor bv a motion sensor, the sensor 
developing motion indication signals corresponding to an amount of motor rotational movement the 
evaluating step including; 

reading an amount of motor rotational movement: 

calculating a total amount of motor movement: 

recording the total amount as a content of a position register: 

providing the register contents to the command processor, wherein the command processor 
translates the register contents into telescope angular displacement about the corresponding axis and 
thereby a present telescope position : and 
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^ wherein each; respective motor control processor compares actual operational movement of 
j^^its respective motor to commanded operational movement and modifies motor control commands in 
'response to differences therebetween. 



The method according to claim [70] £jgf wherein the motion sensor comprises an 
incremental encoder, the motion indication signals corresponding to increments of the encoder, a 
timing between increments corresponding to a speed of movement and an amount of increments 



corresponding an extent of movement. . 

J ^ sjrf The method according to claim [70] J§£ further comprising: 



accessing a celestial object database coupled to the command processor, the database 
containing entries each associating a celestial object with a corresponding set of celestial coordinates; 
and 

providing an' input corresponding to a desired celestial object to view; 

providing the corresponding set of celestial coordinates from the database; 

retrieving the corresponding set of celestial coordinates and the present position of the 
telescope system so^ as to calculate an amount of altitude and azimuth axis movement sufficient to 
point the telescope to the desired celestial object; 

calculating ai dynamic movement profile for each axis so as to track the desired celestial 
object's motion. 

translating each axis* dynamic movement profile into motor speed and direction commands; 

and 1 

*•* . * 

outputtirig said motor commands to the corresponding motor control processor, wherein the 
motor control processor controls motor movement in response thereto, thereby freeing the command 
processor to perform further processing and calculation tasks during telescope movement. 
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^| pFh An automated telescope system of the type including a telescope mounted for rotation 
about two substantially orthogonal axes, the automated telescope system comprising: 

first and second motor portions, each coupled to rotate the telescope about' a respective one of 
j£> the axes, each motor portion including: 

a motor having a rotatablc shaft; 

an encoder coupled to the motor shaft, the encoder outputting signals corresponding 
to an amount of movement of its respective motor; and 

a motor control processor, configured to receive encoder signals from a respective 
encoder, the motor control processor calculating and outputting motor control commands in operative 
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